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D scription 

The Invention r latas to a process forth in situ fiuorination fa catalyst by contacting th catalyst with 
a predetermined amount of a gaseous organic fluorine compound. 
5 The catalyst is fluorfnated In situ^ i.e. in the reactor itself in which the catalyst is to exert its catalytic 
influence on the conversion of hydrocarbons. 

During fluorinatfdn the gaseous organic fluorine compound reacts with hydrogen and the catalyst with 
formation of the corresponding defluorinated organic compound, fluorinated catalyst and water. 
According to a process Icnown from GB— Ar— 2r024>642 a gaseous organic fluorine compound is contacted 
to in the reactor with the catalyst at elevated temperature and pressure, the reactor effluent gas being 
recycled and the duration of the injection of the organic fluorine compound into the gas being reduced to 
one impulsion. 

According to the Examples described in this prior specification, the gaseous organic fluorine 
compound was injected in one second into the recycle gas at 150X and after the recycle gas had been 

rs homogenized the temperature was gradually brought to 190°C. The period required for homogenizing was 
less than one hour. This known process usually results in a uniform distribution of ^fluorine over the 
catalyst In this specification, by a uniform distribution of fluorine over the catalyst is meant a distribution of 
fluorine in which the quotient of the fluorine content of the catalyst at the end of the catalyst bed (F2) and 
the fluorine content of the catalyst at the beginning of the catalyst bed (F^ may vary between 0.5 and 1.5. 

20 It is an object of the present invention to achieve a still more uniform distribution of fluorine over the 
catalyst in a more practical manner. 

Accordingly, the invention provides a process for the in situ fiuorination of a catalyst comprising a 
carrier containing one or more metals having hydrogenative activity by contacting the catalyst with a 
predetermined amount of a gaseous organic fluorine compound, characterized in that the process 

25 comprises the following consecutive steps: — 

step (a) passing a gas containing hydrogen through a reactor containing a bed of catalyst particles, 
injecting a gaseous organic fluorine compound into said gas, withdrawing gas containing hydrogen and 
said gaseous organic fluorine compound from the reactor and keeping the catalyst at such a low 
temperature and recycling the gas withdrawn from the reactor during such a long period through the 

30 reactor that more than 50 per cent of the amount of the gaseous organic fluorine compound that has been 
injected is physically adsorbed on the catalyst, and step (b) after more than 50 per cent of the amount of the 
gaseous organic fluorine compound that has been injected has been physically adsorbed on the catalyst 
Increasing the temperature of the reactor to a higher value than that used in step (a) and maintaining it at 
said value so as to react the gaseous organic fluorine compound with hydrogen and the catalyst, with 

35 formation of the corresponding defluorinated compound, fluorinated catalyst and water. 

The gaseous organic fluorine compound Injected into the gas in step (a) is used in three manners in the 
following three portions: 

(1) a first portion phrysically adsorbed on the catalyst; 

(2) a second portion converted into defluorinated organic compound, and 
40 (3) a third portion present in the recycle gas. 

It has been discovered that the first portion Is very uniformly distributed over the catalyst This first 
portion Is converted In step (b) to yield a fluorinated catalyst with preservation of this very uniform 
distribution. Therefore, a substantial amount and, according to the invention, more than 50 per cent of the 
amount of the gaseous organic fluorine compound that has been injected should be physically adsorbed 

4$ on the catalyst iii step (a). This is achieved by applying a relatively low temperature in step (a). According as 
the temperature is lower the first portion mentioned hereinbefore ts larger-and the second portion smaller. 
The most suitable temperature depends on the particular catalyst and the particular gaseous organic 
fluorine compound which Is being used and can easily be determined by simple experiments. Usually, step 
(a) will be carried out at a temperature below 145^0 and, often, at a temperature in the range of from 120**C 

50 to 145X. 

It has furthermore been found that the gaseous organic fluorine compound is relatively slowly 
adsorbed by the catalyst The period of less than one hour required for simply homogenizing the gas as 
described hereinbefore with relation to GB— A— 2,024,642 is not sufficient: in this known process hardly 
any gaseous organic fluorine compound Is physically adsorbed on the catalyst The period during which 

55 the gas in step (a) is recycled through the reactor depends on the temperature, the particular gaseous 
organic fluorine compound and the amount that has been injected. This period can easily be determined by 
simple experiments and will usually be in the range of from 10 to 75 hours. 

In order to achieve that the gaseous organic fluorine compound Is present in the gas withdrawn from 
the reactor, so that the catalyst is unifonmly covered with physically adsorbed gaseous organic fluorine 

60 compound from th t pt the bottom of the catalyst bed, a space v locity of usually at least 100 Nl gas/(1 
catalyst) (h) will be applied. Suitably, the space velocity is not mor than 1000 Nl gas/(1 catalyst) (h), the 
volume f th catalyst referring t th bulk volupn . 

The gaseous rganic fluorine compound should be injected into the recycle gas in step (a) at a rate 
which exceeds the sum of th rate at which said physical adsorption takes place and th rate at which the 

65 gaseous organic fluorine compound is converted into defluorinated organic compound, because otherwise 
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the gas withdrawn from the r actor does not contain gaseous organic fluorine compound. It is preferred to 
inject the gaseous organic fluorin compound in a gradual manner and to spread the injection over at least 
most of the period during which st p (a) is carried ut 

The gaseous organic fluorine compound may be injected into the gas at any suitable point, it is 
5 preferred to inject the gaseous organic fluorine compound into the gas upstream of the bed of catalyst 
particles, for example upstream of the reactor. 

In step (b) the temperature is increased so as to react gaseous organic fluorine compound (the amount 
which is physically adsorbed on the catalyst and the amount which is present in the gas) with hydrogen and 
the catalyst, with fonmation of the corresponding defluorinated organic compound, fluorinated catalyst and 
>o water. 

The most suitable temperature to be used in a given case in step (W can easihr be determined by means 
of simple experiments In which the contents of gaseous organic fluorine compound and the conresponding 
defluorinated organic compound in the gas and the total amount of gaseous organic fluorine compound 
that has been injected are measured. Step (b) is suitably carried out at a temperature of 1 60 to 225°C. It is an 
f5 attractive feature of the present invention that the adsorption in step (a) can be carried out at a temperature 
which Is only slightly lower than the fluorination in step (b), for example 10 to 50X lower. 

In some cases, not all of the predetermined amount of gaseous organic fluorine compound may be 
injected in step (a) only, so as to reduce the period required for the fluorination. In this case, suitably a 
portion of the predetermined amount is injected in step (a) and the balance thereof in step |b). It is also 
20 possible to carry out the sequence of steps (a) and (b) twice or three times. 

The gas preferably has a pressure of 10 to 50 and, more preferably, from 25 to 45 bar. 
Examples of gaseous organic fluorine compounds which may be used in the process according to the 
invention are 1,2 - difluoroethane, o - fluorotoluene, hexafluoroethane, tert - butylfluoride, hexafluoro- 
acetone, octafluoropropane, 1 - fluoro - 2 - methylprbpane, decafluorodlethylether and hexafluoro- 
25 benzene. The preferred gaseous organic fluorine compound is 1,1 - difluoroethane: this compound has a 
low boiling point and the recycle gas can easily be measured for the quantity of ethane which is formed as 
defluorinated organic compound. Mixtures of two or more gaseous organic fluorine compounds may be 
used. 

The hydrogen is suitably present in a ratio to gaseous organic fluorine compound of 1 to 100 mol of 

30 hydrogen per atom of fluorine in one mol of the organic fluorine compound. During fluorination hydrogen 
may be supplied to the gas being recycled to compensate for the hydrogen consumed. 

To prevent the equipment from being attacked by corrosion, the gas being recycled is preferably 
washed with water. In this mannerthe recirculation gas system is freed from any traces of highly corrosive 
hydrogen fluoride formed during the decomposition of the gaseous organic fluorine compound and not 

35 used for fluorination of the catalyst. 

The process according to the invention is in particular suitable for obtaining a uniform fluorine 
distribution in the in situ fluorination of a fixed bed of catalyst particles. The process is above all of 
importance for the in situ fluorination of a fixed bed of catalyst particles which contain one or more metals 
having hydrogenative activity, supported on a carrier. Such catalysts are used on a large scale in the 

40 petroleum industry for the conversion of hydrocarbon fractions in the presence of hydrogen. For this 
purpose it is preferred to use catalysts which contain one or more metals chosen from Groups 6b, 7b and 8 
of t*ie Periodic Table of the Elements, supported on a carrier. The Periodic Table of the Elements referred to 
herein is shown on the inside cover of "Handboolc of Chemistry and Physics", 63rd edition (1982—1983), 
The Chemical Rubber Co. As catalytically active metal componem the catalysts may contain both one or 

45 more noble metals and one or more base metals. Catalysts having as catalytically active metal component 
one or more noble metals generally contain 0.5—5 parts by weight and preferably 0.1— 2 parts by weight of 
metal per 100 parts by weight of carrier. Very suitable noble metals "are palladium and platinum. The 
catalysts which contain as catalytically active metal component one or more noble metals are preferably 
used in reduced form. Catalysts having as catalytically active metal component a base metal or a 

50 combination of base metals, generally contain 1—150 parts by weight of metal per 100 parts by weight of 
carrier. The quantity of metal which must be present on these catalysts is to a large extent determined by 
the nature of the process for which the catalyst is intended. Very suitable metel combinations consist of one 
or more metals of Groups 6b and 7b and, in addition, one or more metals from the iron group; particularly 
suitable are combinations which contain molybdenum and/or tungsten and, in addition, nickel and/or 

55 cobalt. Very good results have been obtained with catalysts containing nickel and tungsten. The catalysts 
which contain as catalytically active metal component one or more base metals are preferably used in 
sulphided form. 

Suitable carriers for the present catalysts are both amorphous and crystalline materials. Examples of 
am rph us carriers are oxides of the elements.from groups 2, 3 and 4 of the Periodic Table of the Elements, 

50 such as silica, alumina, magnesia, zirconia, thorium dioxide and titanium dioxide and mixtures of these 
oxides such as slllca-alumina and silica-zirconia. Examples of crystalline carriers are zeolites, such as 
faujasite. If desired, mixtures of amorph us and crystallin materials may be used as carri rs. Very good 
r suits have been obtained with alumina. Examples of aluminas ar eta-alumina and gamma-alumina. The 
alumina suitably has a surface area of 50 to 800 mVg, measured according to the BET method as described 

55 in "Catalysis", Volum 1, edited by P. H. Emmett (1954), pag s 3&-42. 
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The quantity f flu rin applied to the catalysts in th process acc rdihg to th inv ntion may vary 
within wida limits, depanding inter alia on th catalytically active metal component which is pr sent nthe 
catalyst and the purpose for which it is desired to use the catalyst If the catalyst c . ntains . n r mor n ble 
metals, the quantity of fluorine is preferably 0.1—7.5 parts by weight and in particular 0.&--5 parts by 

5 weight per 100 parts by weight of carrier material. If the catalyst contains one or more base metals, the 
quantity of fluorine is preferably 0.5 — 15 parts by weight and in particular 1 — 10 parts by weight per 100 
parts by weight oif carrier material. When the predetermined amount of fluorine compound has been added 
recirculation of the reactor effluent gas is continued in step (b) until this compound has obtained a partial 
pressure which is acceptably low, suitably below 5 millibar, 

10 Examples of processes in which in situ fluorinated catalysts according to the invention are preferably 
used are as follows: — 

1. The hydrocracking of heavy hydrocarbon oils, such as flashed distillate for the preparation of light 
hydrocarbon distillates such as gasolines and kerosines. 

2. The preparation of high-viscosity-index lubricating oils by means of a catalytic hydrogen treatment 
IS of heavy hydrocarbon oils such as deasp halted oils and oil-containing paraffin mixtures. 

3. The hydrogenation of aromatics present in light hydrocarbon oil distiliates, such as kerosines. 

4. The hydroisomenzation or hydrocracking of unbranched paraffins present in light hydrocarbon oil '* 
distillates in order to increase the octane number of these distillates. 

The invention will now be elucidated with reference to the following example. 

Example 

A reactor 1 for the hydrocracking of hydrocarbons was charged with 26.3 tons of a sulphlded catalyst 
containing 5.2% by weight of nickel and 22% by weight of tungsten and 1.8% by weight of fluorine (said 
percentages calculated on the total catalyst) on an alumina carrier having a surfece area of 110 m^/g. The 
fluorine content of the catalyst at the end of the bed divided by that at the beginning was 1.0. The catalyst 
was present in equally sized beds 2. 

A gas containing 85% by volume of hydrogen and 15% by volume of alkanes and having a starting 
pressure of 31 bar and a temperature of 140^*0 was introduced via a line 3, a heat exchanger 4, a line 5, a 
heater 6 and a line 7 into the reactor 1 . The gas was conducted through the reactor 1 with a space velocity of 
345-^90 Nl/(1 catalyst) (h). Gas was withdrawn from the reactor 2 via a line 8 and conducted via the heat 
exchanger 4, a line 9, a cooler 10, a line 11, an air cooler 12 and a line 13 to a separator 14. The gas was 
washed in the air cooler 12 with an aqueous solution containing ammonia and having a pH of 8.5. The 
water was introduced into the line 1 1 via a line 15. Aqueous solution was withdrawn from the separator 14 
via a line 16 and recirculated to the line 15 via a pump 17. Washed gas was withdrawn from the separator 14 
via a line 18 and conducted via a compressor 19 into the line 3. 

The catalyst had to be contacted with a predetermined amount of 13.5 kmol of U-difluoroethane 
(DFE). For this purpose, DFE (9.0 kmol) was injected via a line 20 into the line 3 at a constant rate over a 
period of 18 hours. At the eiid of this period the partial pressure of DFE in the recycle gas was 0.3 bar. Table 
1 shows in what manner the DFE was used. 

TABLE 1 

kmol 



DFE adsorbed on catalyst 6.3 
45 DFE converted into ethane 1-7 

DFE present in recycle gas 1.0 



Total amount of DFE injected 9.0 

50 Table 1 shows that about 65% of the amount of gaseous organic fluorine compound that has been 
injected has been physically adsorbed on the catalyst 

During the injection period of 18 hours the contents of DFE and ethane in the recycle gas increased as a 
linear function of the time. This is shown in Rgure 2 in which the amount of DFE, expressed in kmol, is 
plotted on the vertical axis and the time, expressed in hours, on the horizontal axis. Line A refers to the total 

55 amount of DFE that has been injected into line 3, line B to the amount of DFE in the recycle gas and line C to 
the sum of the amount of DFE in the recycle gas and that physically adsorbed on the catalyst 

In Figure 3 the content of DFE In the recycle gas in line 7, expressed in per cent by volume, is plotted on 
the vertical axis and the time, expressed in hours, on the horizontal axis. Each circle In this Rgure 
repres nts the results of an analysis. As expected from the position of line B in Figure 2, the content of DFE 

60 in the recycle gas increases linearly with time over the said injection p riod f 18 h urs. 

From the positi n f lines A, B and C it foil ws that Dre was adsorb d on the catalyst at a constant rate 
throughout the period of 18 hours. This observation points to a zero order adsorption rat , this rat being 
independent n the partial pressure f DFE in th recycle gas. The z r order kinetics result in a very 
unif rm physical adsorpti n of DFE on th catalyst. 

55 The temperatur f the reactor was brought over a period of 2 hours to leS'C by using heater 6 and 
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kept at this value for 12 hours. N DFE was injected during these two hours and the subsequ nt 4 hours. 
Then, DFE (2.7 kmol) was injected into the recycle gas at a constant rate over the remaining 8 hours. At the 
end of these remaining 8 hours the partial pr ssure of DFE In the recycle gas was 0.1 bar. Table 2 shows m 
what manner the DFE was used. 

TABLE 2 

kmol 



fO 



DFE adsorbed on catalyst 4.3 
DFE converted Into ethane 7.2 
DFE present in recycle gas 0.2 



Total amount of DFE Injected 11.7 

ts From Table 2 and the position of lines A, B and C between 18 and 32 hours it follows that substantial 
fluorination has taken place and that DFE has not desorbed substantially from the increase of the reactor 
temperature. 

In order to determine the temperature dependence of the conversion of DFE to ethane the temperature 
of the reactor was decreased to ISB'C 32 hours after start and kept at this value for 8 hours. During the first 
20 half of these 8 hours DFE {1 .8 kmol) was injected Into the recycle gas at a constant rate, then Injection was 
terminated. At the end of these 8 hours the partial pressure of DFE In the recycle gas was 0.1 bar. Table 3 
presents data found after 36 and 40 hours. 



26 



TABLE 3 

After 36 After 40 
hours kmol hours kmol 



DFE adsorbed on catalyst -5.2 5.1 

DFE converted into ethane 7.7 8.2 

so DFE present fn recycle gas 0.6 0.2 

Total amount of DFE injected 13.5 13.5 

Then, the temperature of the reactor was Increased to 220^*0 over a period of 8 hours, no DFE being 
35 injected. Table 4 presents the data found at the end of these 8 hours, 

TABLE 4 

kmol 



40 



45 



DFE adsorbed on catalyst 2.1 
DFE converted Into ethane 11.4 
DFE present In recycle gas 0.0 



Total amount of DFE injected 13.5 



In Rgure 4 the fluorine content expressed in per cent by weight calculated on total catalyst. Is plotted 
on the vertical axis and the bed height, expressed in a percentage, is plotted on the horizontal axis, 0 and 
100 per cent referring to the top and bottom of the bed, respectively. Line A is the graphical representation 
of the total fluorine content, line B represents the fluorine content of 1 .8% by weight prior to the experiment 
so and line C represents this fluorine content of 1.8% by weight increased with the fluorine content resulting 
from the conversion of physically adsorbed DFE. Figure 4 shows that the experiment resulted in a very 
uniform distribution of fluorine, the fluorine content at the top and bottom beingl3.80 and 3.55% by weight, 
respectively. 

It was found that the catalyst thus fluorided was as active in hydrocracking gas oil as a fresh catalyst. 
55 The hydrogen fluoride contents of the wash water before and after the fluoriding were 10 and 20 parts 
per million by weight, respectively. 

Claims 

60 1 . A process for the In situ fluorinati n of a catalyst comprising a carrier containing one or more metals 
having hydrogenative activity by contacting the catalyst with a predetermined amount of a gaseous 
organic fluorine compound, characterized In that the process comprises the following consecutive steps:— 
step (a) passing a gas containing hydrogen through a reactor containing a bed of catalyst particles, 
injecting a gaseous organic fluorine compound into said gas, withdrawing gas containing hydr gen and 

65 said gaseous organic fluorine compound from the reactor and keeping the catalyst at such a I w 
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temperatur and recycling the gas withdrawn from the react r during such a long p riod through the 
r actor that more than 50 per c ntofth amountof the gase us organic fluorin compound that has been 
injected is physically ads rb d n the catalyst, and step (b) aft r more than 50 p r cent of the amount of the 
gaseous organic fluorine compound that has been injected has been physically adsorbed on the catalyst 
s increasing the temperature of the reactor to a higher value than that used in step (a) and maintaining it at 
said value so as to react the gaseous organic fluorine compound with hydrogen and the catalyst, with 
formation of the corresponding defluorinated compound, fluorinated catalyst and water. 

2. A process as claimed in claim 1, characterized in that in step (a) a temperature above 120^C and 
below 145°C is used. 

fo 3. A process as claimed in any one of the preceding claims, characterized in that the gas is conducted 
through the reactor with a space velocity in the range of from 100 to 1000 Ni/(1 catalyst) (h). 

4. A process as claimed in any one of the preceding claims, characterized in that in step (a) the gas is 
recycled during a period in the range of from 10 to 75 hours. 

5. A process as claimed in any one of the preceding claims, characterized in that in step (b) a 
fs temperature in the range of from 160 to 225°C is used. 

6. A process as claimed in any one of the preceding claims, characterized in that use is made of a 
hydrogen partial pressure of 10 to 50 bar in the gas. 

7. A process as claimed in any one of the preceding claims, characterized in that a portion of the 
predetermined amount of the gaseous organic fluorine compound, corresponding to 0.1 to 15 per cent by 

20 weight of fluorine, calculated on the total weight of the catalyst to be fluorinated, is injected in step (a) and 
the balance thereof in step (b). 

8. A process as claimed in any one of the preceding claims, characterized in that use is made of 
1,1-difluoroethane as the gaseous organic fluonne compound. 

9. A process as claimed in any one of the preceding claims, characterized in that the recycrmg reactor 
25 effluent gas is washed with an aqueous washing liquid. 



PatentansprQche 

30 1 • Eln Verfohren zur in-situ Ruorierung eines Katalysators, unifassend einen Trager enthaltend ein oder 
mehrere Metall(e) mit Hydrieraktivitat, durch Kontakiteren des Katalysators mit einer vorbestimmten 
Menge elher gasf6rmlgen organischen Fluorverbindung, dadurch gekennzeichnet, daS das Verfehren die 
folgenden aufeinanderfolgenden Verfehrensschrltte umfaBt: 

Verfahrensstufe a): Durchleiten eines Wasserstoff enthaltenden Gases durch einen Reaktor enthaltend 

35 ein bett aus Katalysatorteiichen, injizieren einer gasfdrmigen organischen Fluorverbindung in dieses Gas, 
Abziehen eines Wasserstoff und die gasformige organische Fluorverbindung enthaltenden Gases aus dem 
Reaktor und Haiten des Katalysators auf einer ausreichend niedrigen Temperatur und Kreislauffuhrung des 
aus dem Reaktor abgezogenen Gases wahrend einer ausreichend langen Zeit durch den Reaktor, so da(^ 
mehr als 50% der Menge der gasf5rmigen organischen Fluorverbindung, die injiziert worden ist, 

40 physikalisch an dem Katalysator adsorbiert werden; und Verfahrensstufe b): nachdem mehr als 50% der 
Menge des gasfdrmigen organischen Fluorverbindung, die injiziert worden ist, an dem Katalysator 
physikalisch adsorbiert worden sind, Erhohen der Temperatur tm Reaktor auf einen hdheren Wert als in 
Verfahrensstufe a) und Aufrechterhalten dieser Temperatur im Reaktor, so daB die gasformige organische 
Fluorverbindung mit Wasserstoff und dem Katalysator unter Bildung der entsprechenden entfluorierten 

45 Verbindung, eines fluorierten Katalysators und Wasser reagieren kann. 

2. Ein Verfahren wie in Anspruch 1 beansprucht dadurch gekennzeichnet, dafi in Verfahrensstufe a) 
eine Temperatur von mehr als 120°C und weniger als MS^'C angewendet wird. * 

3. Ein Verfehren wie in eiriem der vorstehenden Anspruche beansprucht, dadurch- gekennzeichnet, daZ 
das Gas mit einer Raumgeschwindigkeit im Bereich von 100 bis 1000 Nl pro Liter Katalysator pro Stunde 

50 durch den Reaktor geleitet wird. 

4. Ein Verfahren wie in einem der vorstehenden Anspruche beansprucht dadurch gekennzeichnet daf^ 
in Verfahrensstufe a) das Gas fOr eine Zeitdauer im Bereich von 10 bis 75 Stunden im Kreislauf gefuhrt wird. 

5. Ein Verfahren wie in einem der vorstehenden Anspruche beansprucht, dadurch gekennzeichnet daiS 
in Verfahrensstufe b) eine Temperatur im Bereich von 160 bis 225'C verwendet wird. 

55 6. Ein Verfahren wie in einem der vorstehenden Anspruche beansprucht, dadurch gekennzeichnet dali 
ein Wasserstoffpartialdruck von 10 bis 50 bar im Gas zur Anwendung kommt 

7. Ein Verfahren wie in einem der vorstehenden Anspruche beansprucht dadurch gekennzeichnet dali 
eine Teilmenge der vorgesehenen Menge an gasfdrmiger organischer Fluorverbindung, entsprechend 0,1 
bis 15 Gewichtsprozent Fluor, berechnet auf das Gesamtgewicht des zu fluorierenden Katalysators, in 

go Verfahrensstuf a) und die verbleibende Menge in Verfahrensstufe b) injiziert wird. 

8. Ein Verfahren wie in einem der vorstehenden AnsprOche beansprucht dadurch gekennzeichnet, dal^ - 
1,1-Difluorathan als gasformige organische Fluorverbindung eingesetzt wird. 

9. Ein Verfahren wie in in m dervorstehenden Anspruche beansprucht dadurch gekennzeichnet, daB 
55 das tm Kr islauf gefuhrte Reaktorabgas mit in r wSBrigen Waschflussigkett gewaschen wird. 
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R vendicati ns 

1 Un proc6d§ de fluoration in situ d'un catalyseur comprenant un support contenant un ou plusieurs 
metaux ayant una actlvite d'hydrogenation par mise en contact du catalyseur avec une quantity 
pred6termin§e d'un compos6 grganique gazeux du fluor, caract6rise en ce que le precede comprend les 
Stapes successives suivantes: . . i-* j 

^tape (a): on fait passer un gaz contenant de I'hydrogene a travers un reacteur contenant un lit de 
partlcules de catalyseur, on injecte un compost organique gazeux du fluor dans ce gaz, on fait sortir du 
reacteur un gaz contenant de I'hydrogene et ledit compose organique gazeux du fluor et on malntient le 
catalyseur h une temperature assez basse et on recycle h travers le reacteur le gaz provenant du reacteur 
pendant une pdriode assez longue pour que plus de 50 pour cent de la quantit© du compose organique 
gazeux du fluor qui a et6 in]ect6B soit physiquement adsorbee sur le catalyseur, et 6tape (b): apres que plus 
de 50 pour cent de la quantity du compos6 organique gazeux du fluor qui a ete injectee a 6t6 physiquement 
adsorbee sur le catalyseur, on porte la temperature du reacteur h une valeur superieure h celle utilis6e dans 
retape {a) et on la maintient h cette valeur de maniere h faire r§agir !e compose organique gazeux du fluor 
avec I'hydrogene et le catalyseur, avec formation du compose defluore correspondent, de catalyseur fluore 

2^\Jt\ procede selon la revendication 1 , caracterise en ce que dans I'etape (a) on utilise une temperature 
au-dessus de 120*0 et au-dessous de 145°C. _ , , 

3 Un procede selon I'une quelconque des revendlcations precedentes. caracterise en ce qu on conduit 
le gaz h travers le reacteur avec une vitesse spatiale comprise entre 100 et 1000 litres (TPN) par litre de 
catalyseur et par heure. ' , . , . 

4w Un precede selon I'une quelconque des revendications pr6cedentes, caracterise en ce que dans 
retape (a) le gaz est recycle durant une periode comprise entre 10 et 75 heures. 

5. Un precede selon I'une quelconque des revendications precedentes. caracterise en ce que dans 
retape (b) on utilise une temperature comprise entre 160 et 225X. 

6. Un precede selon I'une quelconque des revendications precedentes, caractens6 en ce qu on utilise 
une pression partielle d'hydrogene de 10 e 50 bars dans le gaz. 

7 Un procede salon I'une quelconque des revendications precedentes, caractense en ce qu une 
portion de la quantite predeterminee du compose organique gazeux du fluor, correspondant i 0,1 k 15 POur 
cent en poids de fluor, par rapport au poids total du catalyseur e fluorer, est injectee dans I etape (a) et le 
reste dans I'etape (b). ^ ^ ^ , . , , ^ 

8. Un procede selon I'une quelconque des revendications precedentes, caracterise en ce qu on utilise 
du 1,1-difluoroethane comme compose organique gazeux du fluor. 

9. Un procede selon I'une quelconque des revendications precedentes, caractense en ce que le gaz 
effluent du reacteur recycle est Iav6 avec un Ifqulde de lavage aqueux. 
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